Methods for assessing endothelin ETA-receptor antagonists in preclinical studies.
Endothelin-1 (ET-1) has been found to be one of the most potent vasoconstrictive peptides known, and is therefore considered to be an important factor in diseases such as hypertension, heart failure, pulmonary hypertension, renal diseases, etc. Thus, the development of ET-receptor antagonists may offer a new therapeutic strategy in these fields. In this article, we summarize the method for assessing our compound as a selective ETA-receptor antagonist. Binding assays and in vitro function assays (isolated vessels) were examined for the assessment of in vitro potency, selectivity of the ETA receptor against the ETB receptor, specificity for ET receptors, agonistic activities for ET receptors and the blocking manner of the compound on ET receptors. Chinese hamster ovary (CHO) cells expressing human ET receptors and tissue membrane preparations from both human and animals were used for the binding assays. The specificity of the compound against ET receptors was demonstrated using 116 and 9 receptor binding and enzyme assays, respectively. The agonistic activity and potency of the compound at tissue levels were examined using isolated vessels. We also demonstrated the effect of protein binding on the potency of the compound by adding a physiological concentration of serum albumin to the tissue baths. In vivo potency and features of the compound as a selective ETA-antagonist were confirmed using mice, rats and dogs exogenously treated with ET-1 or big ET-1. We also demonstrated the compound's duration of action and pharmacokinetics in animal models and intact animals, respectively. From these experiments, we found a nonpeptide, potent, orally active and long-lasting, highly selective ETA-receptor antagonist.